Background: Adult patients with type 2 diabetes controlled with insulin frequently require the addition of insulin sensitising drugs such as metformin and sometimes glitazones to achieve optimum glycaemic control. Five of a group of eight people with suboptimal diabetes control who were treated by the introduction of gliclazide are reported on. Three patients were excluded. One with type 1 diabetes and two others who had dietary or other therapeutic interventions coinciding with re-introduction gliclazide. Does the re-introduction of gliclazide effect a clinically significant improvement in glycaemic control in type 2 diabetes patients with suboptimal control taking combinations of short and long acting insulin plus metformin? Method: Five adult patients with type 2 diabetes with suboptimal control using combinations of short and long acting insulin plus metformin who were adherent to their dietary regimen were treated by the addition of gliclazide at different doses. Two of the patients were taking pioglitazone in addition to metformin and insulin. Their glycaemic control was monitored over the following six months. Results: All five showed significant improvement in glycaemic control after three months. Mean reduction in HbA1c was 1.4% (range 0.9% to 2.5%). Six months after the introduction of gliclazide four patients had HbA1c below base line figure and in two patients clinically significant improvement had been maintained. Conclusion: A double blind randomised placebo control study is necessary to evaluate a possible role for gliclazide in type 2 diabetes patients who have suboptimal glycaemic control using combinations of short and long acting insulin plus metformin. E ffective management of patients with insulin resistant type 2 diabetes presents a challenging problem to clinicians. These patients frequently require insulin sensitising drugs such as metformin and glitazones in addition to substantial amounts of exogenous insulin. An inner city practice of 9000 people with a recognised diabetic population of 400 patients may have more than 50 patients with type 2 diabetes controlled with insulin. Many of them will not reach the optimum glycaemic control target (HbA1c below 7%) without the addition of metformin and in the most insulin resistant cases some diabetologists recommend the addition of glitazones although this combination is not currently licensed for use in the UK.
The British National Formulary 1 states that gliclazide reduces blood glucose by stimulating the pancreatic b cell to produce more insulin but that in long term administration it may have an extra-pancreatic effect.
This small retrospective study reports the effect on five patients with type 2 diabetes from of a group of eight patients with suboptimal glycaemic control using combinations of short and long acting insulin plus maximum tolerated metformin who were treated by the introduction of gliclazide. Two of the patients were extremely insulin resistant and were also taking pioglitazone on diabetes specialist advice.
Three of the original group of eight patients were excluded from analysis. One because she had type 1 diabetes and the other two because dietary intervention and other therapeutic changes coincided with introduction of gliclazide. Tables 1 and 3 show details of patients included in the study. Results from the three patients excluded from the study are shown in tables 2 and 4.
METHOD
The five patients reported on were all female between 52 and 68 years of age, three white, one South Asian, and one AfroCarribean.
All had type 2 diabetes with suboptimal control using combinations of short and long acting insulin plus maximum tolerated doses of metformin.
All received regular diabetic follow up and were reasonably adherent to their dietary regimen and in each case at least three records of HbA1c* were available for the 12 months before the introduction of gliclazide.
None had significant deterioration in renal function that would interfere with the use of HbA1c as a measure of glycaemic control.
None received specific dietary intervention but all had routine encouragement to maintain healthy eating.
They were observed for six months during which time no adjustment to the dose of metformin was made.
In one patient (GH) the evening dose of insulin was reduced by four units after four weeks because of nocturnal hypoglycaemia.
One patient (CD) had a reduction in her total insulin dose from 260 units daily to 211 units daily after three months when she converted from a hybrid fixed mixture/basal bolus regimen to a full basal bolus regimen. She was taking Humalog mix 25-100 units twice daily plus Humalog 60 units at midday at the start of the study. After three months this * HbA1c measurements were carried out using a DCCT aligned method (normal range 4.3% to 6.5%) at George Eliot Hospital, Nuneaton, UK using high performance liquid chromatography method. The machine type was HA 8160 supplied by A Menarini Diagnostics.
regimen was converted to glargine 120 units daily plus Humalog 25 units thrice daily and her gliclazide was stopped. Her own blood glucose monitoring then showed significant deterioration in glycaemic control that did not respond to insulin adjustment. When gliclazide was restarted after four weeks there was an immediate improvement in her glycaemic control. Her insulin regimen was then revised to glargine 136 units daily plus Humalog 25 units thrice daily. Her dietary regimen was not changed.
In one patient (AB) the pioglitazone was stopped after four months because of oedema. None had total dose of insulin increased.
RESULTS
At three months all five showed an improvement in glycaemic control with a mean reduction in HbA1c of 1.4% (range 0.9% to 2.5%). One patient (CD) had a large reduction. If CD is excluded the mean reduction in HbA1c in the remaining four patients is 1.1%, which still represents a significant improvement in glycaemic control. At six months four of five people had HbA1c below base line level and the mean reduction was 1.2% (range minus 4.2% to plus 0.1%) but this was powerfully influenced by one patient (CD). One other patient (JK) had also maintained a clinically significant reduction (0.9%) but the other three had not. However, AB stopped her pioglitazone at four months because of oedema and GH had stopped her evening dose of insulin between three and six months without reference to medical advice.
DISCUSSION
Many people with type 2 diabetes will eventually need insulin to maintain glycaemic control when their pancreatic b cells start to fail and it is common practice to add a long acting insulin such as insulin glargine or isophane insulin to oral medication with metformin and a sulphonylurea such as gliclazide. 2 It is assumed that the meal time insulin peaks are achieved by the effect of the sulphonylurea on the remaining pancreatic b cells.
Many type 2 diabetes patients controlled like this will eventually progress to need either a twice daily fixed mixture combination of short and long acting insulin or a basal bolus regimen of short and long acting insulin at which point the sulphonylurea is stopped but metformin is frequently continued.
The use of sulphonylurea drugs (of which gliclazide is one) in combination with insulin is not a new concept. A metaanalysis, Pugh et al 3 and three literature reviews, Peters and Davidson, 4 Groop et al, 5 and Lebovitz and Pasmantier 6 all conclude that combinations of sulphonylurea and insulin showed at best only minor improvements in glycaemic control compared with insulin alone and that those who were moderately obese and in the early stages of the disease with well preserved b cell function were the most likely to benefit. However, a few patients did show a significant improvement in glycaemic control using combinations of insulin and sulphonylurea drugs. CD may be an example of this.
However, all these studies were conducted before the publication of UK PDS (1998), which changed the emphasis from control of symptoms to tight glycaemic control to prevent long term complications.
In only one of those studies was the HbA1 reduced below 8%.
More recently Janka et al 7 have concluded that a once daily injection of insulin glargine added to oral medication including metformin and a sulfonylurea (glimipiride) was safer and more effective in improving glycaemic control than a fixed 30/70 mixture of soluble and isophane insulin given twice daily with oral diabetic drug stopped.
However, Raskin et al 8 found that a combination of metformin and pioglitazone with twice daily 30/70 fixed mixture of short acting analogue insulin and isophane insulin was more effective than a regimen of once daily insulin glargine combined with metformin and pioglitazone.
Was it the glimipiride that made the once daily insulin regimen of Janka et al 7 more effective than the once daily regimen of Raskin et al? 8 
Davidson
9 commenting on these two studies concludes that it probably makes little difference which insulin regimen is used to treat type 2 diabetes patients who fail to maintain glycaemic control with oral agents alone.
The five patients reported here all, with the possible exception of EF received significant amounts of exogenous insulin and it is unlikely that the addition of gliclazide is working simply by stimulating additional insulin secretion.
In 1989 Bak et al 10 showed that gliclazide increased insulin sensitivity in skeletal muscle in type 2 diabetes patients.
Kumar and Dey 11 in an in vitro study on mouse skeletal muscle showed that gliclazide increased insulin sensitivity in insulin resistant skeletal muscle.
Ammarit et al 12 found that in Asian patients with type 2 diabetes treated with gliclazide 30 mg (modified release) there was a significant fall in fasting blood glucose that was not accompanied by a rise in fasting plasma insulin. This might suggest that the extra-pancreatic effects of gliclazide may be having a significant effect in reducing blood glucose.
At three months mean reduction in HbA1c was between 1.1% and 1.4%, which is significant if it is maintained. UK PDS (1998) predicts a sustained 1% reduction in HbA1c results in a 30% reduction in risk of complications.
A 4.2% reduction in HbA1c at six months as shown in case of CD represents a significant risk reduction. In two patients (AB and GH) who did not maintain reduction of HbA1c there are clear reasons why this may have occurred.
Patients with MODY (maturity onset diabetes of the young) do sometimes show good responses to sulphonylurea drugs but none of the patients reported here meet the diagnostic criteria: Could the improvements seen be explained by lifestyle changes? All five had been taking insulin for a minimum of four years. All received encouragement in healthy eating as part of routine review but none had a specific dietetic review. CD who showed the most significant change did have a change in her insulin regimen after three months but this was not accompanied by dietetic review and she did not make daily adjustments to her insulin regimen in response to changes in diet pattern. In CD the improvement in glycaemic control was shown before the insulin regimen change and the effect of stopping and re-starting gliclazide shown by her own blood glucose monitoring was quite dramatic.
Could this be placebo effect? New drug and increased interest from a clinician may effect patient adherence to a dietary regimen and emphasises the need for further investigation
In the five patients reported re-introduction of gliclazide seems to improve glycaemic control without increasing the dose of exogenous insulin. If this is because of increased insulin sensitivity in skeletal muscle then this could have significant benefits in reducing hyperinsulinaemia because of exogenous insulin and therefore reducing vascular risk and also in improving glycaemic control. It is not current common practice to re-introduce gliclazide in patients with type 2 diabetes with suboptimal control while taking combinations of short and long acting insulin plus metformin, but there is some past evidence for a possible beneficial effect. Gliclazide is a safe, inexpensive, and well tolerated drug and we must now evaluate whether this effect of gliclazide is sustained and whether it can be reproduced in a double blind randomised placebo controlled study.
CONCLUSION
In the five patients reported on re-introduction of gliclazide, which is a safe, inexpensive, and well tolerated drug seems to improve glycaemic control. The mechanism of that improvement is unclear. The time has come for a double blind randomised control study to re-evaluate the role of gliclazide in type 2 diabetes patients with suboptimal glycaemic control taking combinations of short and long acting insulin plus maximum tolerated metformin.
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Key points
N Gliclazide improved glycaemic control after three months in all five patients and this was maintained at six months in two patients N There is previous evidence that one of the extrapancreatic effects of gliclazide is to increase insulin sensitivity in skeletal muscle.
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